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Purpose or Objective: We have evaluated clinical impacts of 
the breathing instability for lung cancer patients on4Dcone-
beam CT images usingan XVI version 5.0 unit (Elekta, 
Crawley, UK)using a moving phantom driven by actual 
patient’s tumor motions. 
 
Material and Methods: The XVI unit calculated 10-phase 
binned 3D volume data based on the tumor positions oneach 
of the projection images and the resulting 10-phase binned 
breathing curve was stored in the unit. The breathing curve 
consisting of the 10 sets of the 3D coordinates were 
compared to the 4D input data which had been fed into the 
phantom controller.In order to simulate the tumor baseline 
shifts during relatively long treatment. a 1D phantom, 
QUASAR™ Respiratory Motion Phantom(modusQA, city or 
state, USA), was employed, wherein measured patient tumor 
motions had beenfed into the phantom controller 
beforehand. 
 
Results: When the breathing motions were stable without 
significant tumor baseline shifts, the tumor motion shown on 
the4D CBCT imagesagreed with the true patient tumor 
motions. However, when the baseline shifts were significant, 
the reconstructed images showed unclear and blurredtumors. 
In particular, the tumor position deviations were significant 
during the period of large baseline shifts. Moreover, during 
that period, the tumor was located outside theinternal target 
volume (ITV) region, thereby causing possible treatment 
failure.To avoid this failure, either breathhold or 
constrainedbreathing may be more appropriate than free 
breathing.Furthermore, a quick beam delivery such as 
volumetric modulated arc therapy (VMAT) or flattening filter 
free beams may minimize the impact of the baseline shifts on 




Conclusion: We have confirmed that the XVI version 5.0 unit 
accurately calculated 10-phase binned 1D phantom positions 
for stable breathing. However if baseline shift occurs 
significantly during the projection data acquisition, the 
reconstructed tumor positions may be incorrect. It is 
recommended that a sufficient period of preparation time 
may be required for a patient before treatment. volume (ITV) 
region, thereby causing possible treatment failure.To avoid 
this failure, either breathhold or constrainedbreathing may 
be more appropriate than free breathing.Furthermore, a 
quick beam delivery such as volumetric modulated arc 
therapy (VMAT) or flattening filter free beams may minimize 
the impact of the baseline shifts on the CBCT images.  
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Purpose or Objective: To evaluate static beam tomotherapy 
(TD) as a method of dose optimisation for the delivery of 
whole breast radiation therapy (WBRT). 
 
Material and Methods: Treatment plans of 27 women 
previously optimised with IMRT on RayStation v4.5 
(Raysearch, Stockholm, Sweden) were replanned using 
TomoDirect (Accuray, Sunnyvale, California, United States). 
TD parameters included a field width of 2.5cm, a pitch of 
0.251 and a modulation factor of 2.000. A simple two field 
(medial and lateral) beam arrangement was utilised, with no 
OARs included in the optimisation. A simple ring volume 
(+0.2cm-+2.0cm) was used to control integral dose. Planning 
optimisation time was recorded. Prescriptions were 
normalised to 50Gy in 25 fractions prior to comparison.  
 
Results: Both groups fell within ICRU62 target homogeneity 
objectives (TD D99 = 48.0Gy vs IMRT = 48.1Gy, p = 0.26; TD 
D1 = 53.5Gy vs IMRT = 53.0Gy, p=0.02; HI TD = 0.110 vs IMRT 
= 0.099, p=0.03), with TD plans showing higher median doses 
(TD median = 51.1Gy vs IMRT = 50.9Gy, p = 0.03). No 
significant difference was found in prescription dose 
coverage (TD VTD = 85.5% vs IMRT = 82.0%, p = 0.09). TD 
plans produced a statistically significant reduction in V5 
ipsilateral lung doses (TD V5 = 23.2% vs IMRT = 27.2%, p = 
0.04), whilst other queried OAR metrics remained 
statistically comparable (TD ipsilateral lung V20 = 13.2% vs 
IMRT = 14.6%, p = 0.30; TD heart V5 = 2.7% vs IMRT = 2.8%, p 
= 0.47; TD heart V10 = 1.7% vs IMRT = 1.8%, p = 0.44). TD 
user optimisation time decreased (TD = 9.8m vs IMRT 27.6m, 
p<0.01), saving an average planning time of 17.8 minutes per 
patient.  
 
Conclusion: TD represents a viable and superior alternative 
WBRT technique, both in terms of plan quality metrics and 
user efficiency.  
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Purpose or Objective: This is a feasibility study to compare 
treatment delivery times of four different techniques for 
DIBH left sided whole breast RT to minimise the treatment 
delivery time without compromising the target coverage. In 
addition to technique comparison, the possible use of 
flattening filter free beams will also be assessed. 
 
Material and Methods: Ten left sided DIBH patients were 
selected. Four separate plans were created for each patient. 
The treatment techniques used were: conventional tangents 
comprising of open wedged fields (two to four beams), 
forward planned segmentation (two beams), hybrid inverse 
planned intensity modulated radiation therapy (IMRT) (four 
beams) and volumetric modulated arc therapy (VMAT) (two 
partial arcs). All plans were optimised to the departmental 
breast protocols. Plans were then delivered on a Varian21iX 
linear accelerator (Varian Medical Systems, CA, USA) using 
Millennium 120 leaf MLC. The maximum dose rate was 600 
monitor units per minute. Each plan was delivered three 
times with the beam on time recorded for each beam. 
Patients were replanned for forward planned segmentation 
and inverse planned IMRT using flattening filter free (FFF) 
